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Identification and VNTR typing of Beijing genotype strains of Mycobacte-

rium tuberculosis in Yichang area

LI Dan'?, HU Xiao-hong'?, XU Xin-juan'?, DU De-bing'>, WU Wen-yan'?, WANG De-
cheng®?, ZHUANG Qian'?, CHEN Zhi-jie'?, JIN Zhu'? (1. Department of Pulmonary Di-
seases y, The Third People’s Hospital of Yichang , Yichang 443003, China; 2. Institute of In-
fection and Inflammation, China Three Gorges University , Yichang 443002, China; 3. Medi-
cal College of China Three Gorges University, Yichang 443002, China)

[Abstract] Objective To study the polymorphism and epidemic characteristics of the Beijing genotype strains of
Mycobacterium tuberculosis (Mtb) in Yichang area, reveal the molecular epidemiological characteristics of tubercu-
losis in this area, and provide scientific evidence for the prevention and treatment of tuberculosis. Methods 298
strains of Mtb with complete case information from January 2018 to December 2019 were selected for the identifica-
tion of human Mtb, Beijing genotype strains were identified by multiplex polymerase chain reaction (DTM-PCR)
which amplifying RD105 deletion fragment; polymorphism of Beijing genotype strains was analyzed by optimized 9-
locus variable-number tandem repeat technique. Results Among 298 strains of Mtb, 260 strains were human Mtb,
DTM-PCR identification found that 140 strains (53. 85%) were Beijing genotype and 120 strains (46. 15%) were
non-Beijing genotype. Drug resistance rate of Beijing genotype strains was higher than that of non-Beijing genotype
strains (32,14 % vs 10.83%, P<C0.05). The resolution of VNTR-9 locus to Beijing genotype strains was 0. 998 5
and the clustering rate was 12. 15%. Conclusion Beijing genotype strains showed a high prevalence trend in

Yichang area, drug resistance rate of Beijing genotype strains is higher. VNTR-9 genotyping method used to identi-
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fy Beijing genotype strains of Mtb in this area can accurately reflect the molecular epidemiological characteristics of

Mtb in Yichang.

[Key words| Mycobacterium tuberculosis; Beijing genotype; variable-number tandem repeat technique; molecular

epidemiology
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1 F-(RFP) 40 pg/mlL, Z e T BE(EMB) 2 pig/mlL, £
R (SM)4 pg/ml, i 25 b5 UE < 5 25 55 55 3 W 7%
B/ X BB 3R B T = 0 B i 24

1.3 LRARVAKREL A EKEMD
TR R A W I R A T AL R 4 DNA, # 1]
TR ERAE R E RS AL R R, D
Wit 4 K51 GE 1R 1~45) ,PCR ¥ )5 . 5K
HLUK LG 357 9 K/ R 4% 850 bp Al 361 bp
P A5 I B W B A% DNA J& T A8 25 4% 43 R FF 1
i T 1y 298 ASARAS o N HL S5 A% 43 BORF BT #E AT
b S PR R B A 1 %5 o . RD105 X3k e 2 2 bt
PRI 780 B bk BT R A BE 4 RD105 X % 35| 913647 2
F PCR 1 %@ Jb nt L AU bk . AR 4% Chen 4507
#E7 ) RD105 2k R Be iy DTM-PCR #5075 2 . %
3 &GIFA (R 1 5~7 5),PCR ¥ )5 I
BHIK W) a0 L BE Y G 1 495 bp A, M2
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Table 1 Primer sequences for PCR

5% N SIMFRIGT =30
1 M1 ATAGGGAATGCTCGGCAAC
2 M2 CAACATCGACGCAGTACCC

3 1S6110-P1 TCAGGTCGAGTACGCCTTCT

4 1S6110-P2 CGTCGCAGAGATCCGCGGTC

5 RD105_P1 GGAGTCGTTGAGGGTGTTCATCAGCTCA
6 RD105_P2 CGCCAAGGCCGCATAGTCACGGTCG

7 RD105_P3 GGTTGCC CACTGGTCGATATGGTGGACTT

1.4 % EH»>H
4.1 2 #E BAJL s 3L HE B E K VNTR
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Figure 1 Electrophoresis map of PCR products of human Mycobacterium tuberculosis
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Figure 2 Electrophoresis map of Beijing genotype strains of Mycobacterium tuberculosis
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2.2 B ARABRERELE ST 260 BR ARG L S0 AL
PR R R TR Y BB A R b 162 5] 554, 98 1 £ 1 AR
H AL 14~82 % P IAEIE 49 %, <30 %,
30~% 45~ FI=>60 % B EFH 48R 24.60.97.79
1], 2% AT % 21 JE% g At 3 R DR R Rk 1 L 2R 03 0 R
9.28% .22. 86 % .36. 43 % ,31. 43 %, bt 5 % K A B
PR AR A o 35 B R T R SR e RR T ) AR R DA SR
TR A, 25 R TG B L (3 P>0.05),
3% 2,

2 At AE A5 ARG R R B AR R SR AR
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Table 2 Comparison of basic data of patients infected with

5§

Beijing genotype and non-Beijing genotype strains

(No. of case[ % D

Jeat B A E[=[ayze 55|
25 BT bk T Bk e P
(n=140) (n=120)
P 0. 748 0.416
5 85(52.47) 77(47.53)
Bie 55(56.12)  43(43.88)
R ) 5.186  0.267
<30 13(54.17) 11(45. 83)
30 ~ 32(53.33)  28(46.67)
45 ~ 51(52.58)  46(47.42)
=60 44(55.70)  35(44.30)
NEpigd 0.512 0. 476
PiRE 107(54.87)  88(45.13)
HREH  33(50.77)  32(49.23)

2.3 BAREAGHRBELER X 260 HR ARG
OYRERT TR AT — R BTS2 2 R 5 4 R0 45 %
i, ST 25 % 2 AR R Kk INH > RFP >
EMB=>SM; Jt 5 5[5 5 B 4k 1 25 % (32, 14%) 74
Tl At 50K 8 B 245 7 (10, 83 %), 2% S Be it
R (P=0.007), W% 3,

2.4 VNTR AR A VNTRY i 5 (QUB-11b,
QUB-18, QUB-26, MIRU26, MIRU31, MIRU40,
Mtub21,Mtub04, VNTR2372) f#] 43 ¥t & J7 W, 3= 4,
H h QUB-11b, QUB-18, QUB-26 % /& # & i
HGI, 1 VNTR2372 BRBAKH HGI, VNTR-9 {i
A HGI 9 0.998 5, VNTR-9 {7 5 () 43 Tl 45 5 53
TIN5 140 ARl 5t 5 R Y G i 52 B R 1 2 A8 (LA 3D
H A MIRU-VNTR {57 s B & BEA 3 4 U AR
Hop— AR RS 8 MREE MR U R R 12.15%,

F 3 dbnt A AL 5 A A 5 DR A R T 2 R AR LR (V) ]
Table 3 Comparison of drug resistance rates between Bei-
jing genotype and non-Beijing genotype strains

(No. of isolates[ % ])

fift 245 Bk 45(32.14) 13(10. 83) 8.321  0.007
P INH 33(23.57) 10(8. 33) 7.953  0.009
it REP 26(18.57) 8(6.67) 7.032  0.012
it EMB  15(10.71) 4(3.33) 9.508  0.006
B} SM 13(9.29) 5(4.17) 5.964  0.028
LTt e 11(7. 86) 3(2.50) 9.137  0.006

&4 VNTR-9 V5 #) HGI 8
Table 4 Hunter-Gaston index of VNTR-9 locus

75 VNTR fi7 % HGI fi
1 QUB-11b 0. 801
2 QUB-18 0.792
3 QUB-26 0.751
4 MIRU26 0. 695
5 MIRU31 0.576
6 MIRU40 0.542
7 Mtub21 0. 683
8 Mtub04 0.523
9 VNTR2372 0. 264
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